Background and Objective: A cardiologist's evaluation of psychiatric symptoms in patients with chest pain is rare. This study aimed to determine the psychiatric characteristics of patients with and without coronary artery disease (CAD) and explore their relationship with the intensity of chest pain. Subjects and Methods: Out of 139 consecutive patients referred to the cardiology outpatient department, 31 with atypical chest pain (heartburn, acid regurgitation, dyspnea, and palpitation) were excluded and 108 were enrolled for the present study. The enrolled patients underwent complete numerical rating scale of chest pain and the symptom checklist for minor psychiatric disorders at the time of first outpatient visit. The non-CAD group consisted of patients with a normal stress test, coronary computed tomography angiogram, or coronary angiogram, and the CAD group included those with an abnormal coronary angiogram. Results: Nineteen patients (17.6%) were diagnosed with CAD. No differences in the psychiatric characteristics were observed between the groups. "Feeling tense", "self-reproach", and "trouble falling asleep" were more frequently observed in the non-CAD (p=0.007; p=0.046; p=0.044) group. In a multiple linear regression analysis with a stepwise selection, somatization without chest pain in the non-CAD group and hypochondriasis in the CAD group were linearly associated with the intensity of chest pain (β=0.108, R 2 =0.092, p=0.004; β= 
Introduction
One of the most common complaints of patient in the cardiology outpatient department is chest pain. The difficulty in differentiating chest pain caused by cardiac and non-cardiac factors has long been recognized. More than half of the patients referred for coronary angiography (CAG) suffer chest pain that is not of cardiac origin. 1) Hoffman and colleagues found that of 103 patients with acute chest pain, 14 (13.6%) had acute coronary syndrome (ACS), assessed by coronary computed tomography angiography (CCTA). 2) Many patients with chest pain do not receive a medical explanation for their pain.
3) Non-cardiogenic chest pain is associated with impaired psychiatric functioning and reduced quality of life. 4) Studies have found that patients with non-cardiogenic chest pain had significantly more symptoms of depression and anxiety than those with cardiogenic chest pain. 5)6) In contrast, other studies have reported no differences in psychiatric characteristics for patients with or without coronary artery disease (CAD). [7] [8] [9] If the causes of chest pain are obvious and include non-psychiatric factors, the condition can be treated based on recent advances in diagnostic tools, medications, interventions, and surgery. However, if the causes of chest pain are psychiatric in nature, cardiologists will not be able to alleviate the patients' chief complaints. 4) In many previous studies, the effect and necessity of psychiatric intervention or medications have been demonstrated in patients with chest pain with or without CAD. [9] [10] [11] [12] [13] [14] However, the psychiatric evaluation of patients with chest pain by a cardiologist is very rare in Korea. Therefore, the purposes of this study are to 1) determine the psychiatric characteristics of patients with and without CAD, and 2) explore the relationship between the intensity of chest pain and psychiatric characteristics, assessed by cardiologists, in the cardiology outpatient department in Korea. This study also examined the method used to differentiate between cardiogenic and non-cardiogenic chest pain.
Subjects and Methods

Patient enrollment
This prospective cohort study was approved by the ethical committee of the institutional review board of Jeju National University Hospital, and the need for written informed consent was waived owing to the non-interventional nature of the study.
Between May and December 2012, 139 consecutive patients from Jeju, a rural area of Korea, were referred to the cardiology outpatient department based on their complaint of chest pain. Patients whose atypical chest pain included conditions of heartburn, acid regurgitation, dyspnea, and palpitation were excluded in the study. Consequently, 31 patients were excluded due to conditions of pneumonia (n=2), atrial fibrillation (n=11), heart failure (n=7), and improved symptoms after using proton pump inhibitors (n=11). Ultimately, 108 patients were enrolled in the study.
Chest pain and non-invasive tests for ischemia
The patients were divided into two groups according to their probability of ACS (unstable angina and non ST-elevation myocardial infarction), as determined by the cardiologists. Group 1 consisted of patients, who were at a low probability for having ACS and Group 2 consisted of patients, who were at a high probability for having ACS. Patients had a high probability of ACS when they demonstrated: (1) chest pain at rest (or with minimal exertion), usually lasting >10 minutes; (2) severe chest pain (within the prior 4-6 weeks); and/or (3) a crescendo pattern (distinctly more severe, prolonged, or frequent). 15) Group 1 underwent a treadmill test (TMT), single-photon emission computed tomography (SPECT), or CCTA. Subsequently, CAG was performed for the patients who displayed abnormal results, whereas Group 2 received CAG directly.
For the TMT, an abnormal result was defined as the presence of chest pain, electrocardiographic (ECG) changes, or both. A normal TMT involved no chest pain and no ECG changes. Patients with a normal TMT were not diagnosed with CAD. On SPECT, a reduced tracer uptake in a myocardial region on the resting and/or stress images was defined as abnormal. On CCTA, significant stenosis was defined as the presence of luminal narrowing of a >50% diameter reduction in the cross-sectional images. Patients with a normal CCTA were defined as having non-cardiogenic chest pain.
Coronary angiography
All CAG assessments were performed while the patient was in a fasting condition. Patients provided informed consent before the CAG procedure. Normal saline was administered intravenously before CAG to provide renal protection and to prepare for any potential emergency. Quantitative coronary angiographic analysis was performed using standard techniques and automated edgedetection algorithms (ANCOR V2.0, Siemens, Munich, Germany). If diagnostic CAG failed to reveal significant stenosis (>50% diameter stenosis, based on quantitative angiographic analysis), increasing doses of intravenous ergonovine (100 and 200 μg) were administered every 2 min until coronary artery spasms were provoked; a standard, 12-lead ECG was monitored. Variant angina was defined as chest pain and ECG evidence of myocardial ischemia and/or severe transient coronary stenosis.
Questionnaires
The patients provided responses to the numerical rating scale (NRS) of pain (0-10) and the symptom checklist for minor psychiatric disorders (SCL-MPD) questionnaires at the time of first outpatient visit. The SCL-MPD is a Korean questionnaire used to evaluate psychiatric symptoms consisting of 10 dimensions with 67 items. The dimensions measuring paranoia and psychosis were removed in the SCL-90, and hypochondriasis and neurasthenia were added instead. It has been proven to be reliable and valid method of evaluating psychiatric symptoms (total score, 0.980, 0.001). 16) There are 5 responses to assess the severity of symptoms for each item: "not at all" (0), "few" (1), "usually" (2), "quite severe" (3) and "very severe" (4). The score for each dimension represents the sum of the scores for the items within that dimension. Patients who were illiterate completed the questionnaires with the help of a research assistant. The total score of the SCL-MPD was converted to a T-score. An abnormal tendency was defined as a T score greater than 60 points.
Statistical analyses
Statistical analyses were performed using SPSS 17.0 software (SPSS, Chicago, IL, USA). Data are presented as the mean±standard deviation or the median and interquartile range for continuous variables or as frequencies for categorical variables. The goal sample size of 130 subjects with chest pain was determined using the single proportion method with the following values: the proportion of patients with cardiogenic chest pain in a previous study 2) was 13.6%; the hypothesis value, 5%; significance level, 0.05; power, 80%; and dropout rate, 20%. Comparisons between the two groups were made using the Wilcoxon two-sample test (or the MannWhitney test) for continuous variables and the chi-squared test for categorical variables. Spearman correlation analysis was used to evaluate the correlation between the intensity of chest pain and psychiatric variables. Figure 2 was based on Pearson correlation coefficient. Analysis of covariance (ANCOVA) was also performed to compare the associations between chest pain and psychiatric parameters for the CAD and non-CAD groups (adjusting for age, hypertension, previous ischemic heart disease, and hyperlipidemia). A multiple linear regression analysis with stepwise selection was performed to identify the variables that were independently related to the intensity of chest pain. These were based on an initial full model; p≤0.05 was considered significant.
Results
Baseline characteristics
In Table 1 ). Fig. 1 shows the flow diagram used to differentiate between the CAD and non-CAD groups upon admission to the cardiology outpatient department.
The mean age was significantly higher in the CAD group 63.3±8.4 years vs. 47.8±15. 1 years, p<0.001). Hypertension (63.2% vs. 21.3%, p<0.001), hyperlipidemia (26.3% vs. 7.9%, p<0.035), and previous ischemic heart disease (36.8% vs. 6.7%, p<0.001) were more frequently noted in the CAD group than in the non-CAD group (Table 2) .
Psychiatric characteristics
The items that received the highest scores and most frequent responses for all patients were, in order, "over-concern about your health" (item 16, hypochondriasis, 2 [1] [2] [3] , 91%), "over-concern about unusual body signs or sensations" (item 24, hypochondriasis, 2 [1] [2] [3] , 90%), easily mentally fatigued" (item 8, neurasthenia, 2 [1] [2] [3] , 84%), and "worrying too much" (item 23, depression, 2 [1] [2] [3] , 81%). In the non-CAD group, these items were "over-concern about your health" (item 16, hypochondriasis, 2 [1] [2] [3] , 94%), "worrying too much" (item 23, depression, 2 [1-2], 87%), "over-concern about unusual body signs or sensations" (item 24, hypochondriasis, 2 [1-2], 84%), and Data are expressed as mean±standard deviation or number (%). The median values for each subsection of the SCL-MPD for the CAD and non-CAD groups are presented in Tables 3-1 and 3-2. The differences in the dimension scores, total score, and T score were not statistically significant. The proportions of patients with a high T score (≥60) were not different between the groups (19.1% vs. 15.8%, p=0.736). Furthermore, no differences were observed in the psychiatric factors between the CAD and non-CAD groups before or after adjusting for age, hypertension, previous ischemic heart disease, and hyperlipidemia. However, "feeling tense" (item 44, anxiety), "self-reproach for things" (item 20, depression), and "trouble falling asleep" (item 30, general) were more frequently observed in the non-CAD group 
The relationship between the intensity of chest pain and psychological characteristics
Statistically significant correlations between the intensity of chest pain and psychiatric symptom dimensions were observed in the non-CAD group (somatization, rho=0.336, p=0.001; somatization without chest pain, rho=0.294, p=0.005; anxiety, rho=0.229, p=0.031; and hypochondriasis, rho=0.225, p=0.034). Statistically significant inverse correlations between the intensity of chest pain and psychological symptom dimensions were observed in the CAD group (depression, rho=-0.503, p=0.028; hypochondriasis, rho= -0.647, p=0.003; general, rho=-0.584, p=0.009, Table 4 an, Fige 2). In a multiple linear regression analysis with a stepwise selection, the score for somatization without chest pain in the non-CAD group and hypochondriasis in the CAD group were associated with the intensity of chest pain (β=0.108, R 2 =0.092, p=0.004; β=-0.525, R 2 =0.329, p=0.010, Table 5 ).
Discussion
The present study observed (1) no differences in psychological Screened patients n=139
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Enrolled patients n=108
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characteristics between the groups with and without CAD, though some psychiatric items were different between the groups; (2) a correlation between the intensity of chest pain and somatization without chest pain in the non-CAD group; and (3) an inverse correlation between the intensity of chest pain and hypochondriasis in the CAD group. This study also illustrates the method used by cardiologists to differentiate between cardiogenic and non-cardiogenic chest pain. It is difficult to differentiate chest pain with cardiac versus noncardiac causes. However, this study had a standard method for diagnosing cardiogenic chest pain and did not limit the test method to conform to other standards. Therefore, cardiogenic chest pain was defined by (1) abnormality in a non-invasive test (TMT, SPECT) and CAG or (2) abnormality on CAG. According to an earlier cohort study of acute chest pain and CCTA, a small number of patients (only 13.5%) were reported to have ACS.
2) We also found a small proportion of patients with chest pain diagnosed as CAD in the outpatient department.
Psychiatric characteristics
The SCL-MPD is a simplified version of the SCL-90 questionnaire that contains 67 items. The paranoia and psychosis categories were removed from the SCL-90, and hypochondriasis and neurasthenia were added to the SCL-MPD. As per previous studies, it is evident that paranoia and psychosis are rare and hypochondriasis and neurasthenia are common in patients with chest pain, the SCL-MPD was found to be more appropriate for this study.
5)6)17)18)
Several studies have reported that scores on tests of panic phobia, somatization, neurasthenia, anxiety, and depression were higher in patients with non-cardiogenic chest pain than patients with cardiogenic chest pain. 5)6)17)18) In contrast, other studies have reported that psychiatric characteristics did not differ in patients with or without CAD. [7] [8] [9] In this study, some psychiatric symptom dimensions tended to differ between the CAD and non-CAD groups. Furthermore, some specific items ("feeling tense", "self-reproach for things" and "trouble falling asleep") were significantly different between the groups. However, the differences in the dimension scores were not statistically significant. According to a previous study, the lack of difference in psychiatric characteristics between CAD and non-CAD groups could be due to the high psychiatric morbidities in both the groups as the source of chest pain. 7) According to other previous studies, the chest pain is established as the source of psychiatric morbidities in both the groups. 8)19) In this study, high psychiatric morbidities (hypochondriasis, neurasthenia, and depression) were also present, as evidenced by high frequency SCL-MPD items. In addition, the proportion of patients with a high SCL-MPD T score (≥60) did not differ between the groups.
Some risk factors in this study (old age, hypertension, and hyperlipidemia) differed between the CAD and non-CAD groups. A number of studies on psychiatric factors and CAD have not considered the importance of the risk factors. 4-10)17-22) Psychosocial factors such as depression, anxiety, hostility, social isolation, For instance, hypertension is related to anxiety, 21)22) and the association of metabolic syndrome with depression has been well documented. 23) These relationships have been explained based on sympathetic nervous system hyperresponsivity, hypercortisolism, and unhealthy lifestyle behaviors. [20] [21] [22] [23] [24] Older populations have less psychological disorders, 25) and old age is considered as an important cardiovascular risk factor. 26) Therefore, cardiovascular risk factors should be considered in the studies dealing with psychiatric factors and CAD. No differences were observed in the psychiatric factors between the CAD and non-CAD groups before or after adjusting for age, hypertension, previous ischemic heart disease, and hyperlipidemia in this study.
The intensity of chest pain
In some studies, patients who have experienced chest pain with or without CAD had a higher sensitivity to pain and more severe pain than healthy groups. 8) In addition, the degree of anxiety was linearly associated with the intensity of pain in sensitive patients. 27) In this study, linear association between the intensity of chest pain and psychiatric characteristics (somatization without chest pain, anxiety, and hypochondriasis) was observed in the non-CAD group. An inversely linear association between psychiatric characteristics (depression, hypochondriasis, and general) and the intensity of chest pain was observed in the CAD group. Finally, somatization without chest pain in the non-CAD group and hypochondriasis in the CAD group had the greatest effect on the intensity of chest pain among the psychiatric characteristics. The cause of the inverse correlation between hypochondriasis and chest pain score in the CAD group might be explained by the fact that hypochondriacs usually have many other symptoms to worry about, so chest pain itself might be a relatively minor concern to them. Additionally, the pain typically occurs only during exertion, not during low-intensity or everyday activities.
Patients with non-cardiogenic chest pain are at a lower risk of death. However, they experience continuing chest pain, limitation of activities, concerns about the cause of their symptoms, and dissatisfaction with medical care 1)4) and they have high psychiatric morbidities.
4-10)17-20) Interestingly, gastroesophageal reflux disease, a major cause of non-cardiogenic chest pain, has a high psychiatric morbidity. 28) Patients with cardiogenic chest pain also had high psychiatric morbidities. 10)19) Because they are related to cardiovascular risk factors and medication non-adherence, 20)29) psychiatric morbidities are also predictors of mortality in patients with CAD. 30 ) Therefore, psychiatric intervention or medications were necessary and effective in both the groups. [10] [11] [12] [13] [14] This study has several limitations. The prime one is the small sample size and inclusion of multiple psychiatric items. In a study of CCTA and ACS, 2) ACS was present in 13.6% of patients in the emergency department. We set the hypothesis value of our study low (5%), because we recruited patients from the outpatient department. Despite this, 19 patients (17.6%) were diagnosed with CAD. Hence, a well-designed larger cohort study is needed to confirm these results and expand upon this limitation. Second, the patients were limited to cardiac outpatients, because it is more difficult for patients in the emergency room to fill out questionnaires. However, patients with chest pain in the emergency room may be different from those in the outpatient department. Finally, the use of a more typical diagnostic standard may help us discover less obvious origins of chest pain than the current design. For instance, intermediate stenosis (50-75%) was also defined as CAD in the direct CAG group. In these cases, the cause of chest pain may not be CAD. Additionally, we cannot rule out variant angina in cases with a normal CCTA. However, the selection of the initial test for CAD, either TMT, SPECT, CCTA, or CAG, was made by the cardiologists. Thus, all patients underwent an initial test similar to the typical practice in the cardiology outpatient department.
Conclusion
No differences in the overall psychiatric characteristics were observed between the groups with and without CAD. However, some psychiatric items were more frequently observed in the non-CAD group. The intensity of chest pain was linearly associated with the score of somatization without chest pain in the non-CAD group and inversely linearly associated with hypochondriasis in the CAD group. In summary, patients with more intense chest pain had more additional discomfort in the non-CAD group, and less health concerns in the CAD group.
